
49 

DETECTION OF THE INTERSECTION 
OF TWO SIMPLE POLVHEDRA 

INFORMATICA 1 /90 

Keywords: detection algorithm, polyhedron 
intersectlon, modula-2 

Dušan Šurla, Zoran Budimac 
Institute of Mathematics, 

dr I. Djuričiča 4, 21000 Novi Sad 

ABSTRACT. An algorithm Is descrlbod for detectirig the Intersectlon of two 
simple polyhedra. The correspondlng programme, implemented in Modu.la-2, Is 
assentiallv based on a procedure developed to test the intersectlon of the 
given segment and simple polygon. The basls for this procedure is tlie 
relations betu/een a point, a straight line and a plane, expressed in the 
vector form. 

1. INTRODUCTION 
One of the fundamentral problems in 

computational geometrv is detection of tlie 
intersectlon of tu'o polvhcdra. The problem is 
diroctlv related to linear programming, hlddcn 
surface elimlnntlon, computer vision, motion 
planning and robotics. 

Of the numerous puhlications douotcd to 
this si.ibJGct u'f> shall mention only those dealing 
u;ith thf̂; problem of intersectlon [5,6,91 and 
detection of the intersectlon [1-4] of tu/o 
polyhGdna. Some of the authors have considercd 
the computational complexity of the algorithms 
used for soluing these problems (3-6,9,10). 

In [7] and [8] we haue descrlbed an 
algorithm and the correspondlng programma for 
detcrmination uliether a given point bolongs to 
the intcrior dornnin of a simple polyhedron, as 
uiell as for detei-mination of ths intersectlon of 
a straight lino and a simple polyhGdron. The 
basic procedures u/ere formed on the basi s of the 
relations (given in the vector form), betvueen a 
point, a straight llns and a plane. 

ThG present article is a contlnuation of 
the above studles in which our considerations 
are being extended onto the problem of detection 
of the intersectlon of tu/o simple polyhedra. 

2. THE ALGORITHM 
Let bo given tu;o simple polyhedra P and 

Thelr possible relations may be as follows: 
P n Q - C 
P n Q = P 
P n Q - Q 
P n Q "• 0 

C ;< 0 , C 
( P £ Q ) 
( Q S- P ) 

» P C i< Q (1) 
(2) 
(3) 
(4) 

If tho intersectlon of at least one edge of 
P (resp. Q) and at least one facet of Q (resp. 
P) is not an empty set, then condition (1) is 
fulfillGd. If condition (1) is not fulfllled, 
then P and Q Intersect provlded that one 
arbitrary vertex of P (resp. Q) belongs to the 
Interior of the polyhedron Q (resp. P), i.e., 
condition 2 (resp. 3) is fulfllled. Obvlously, 
if conditions (l)-(3) are not fulfllled, then 
čase (4) holds, i.e., P and Q do not intersect. 

Thus, testing condition (1) is reduced to the 
multlplG use of the functlon for detecting the 
Intersectlon of the segment (polyhedron edge) 
and the simple polygon (polyhedron facet). Thls 
function can be formed on the basis of the 
relations given in their vector form. 

2.1. BASIC RELATIONS 
An arbitrary point ZeR^, considered as a 

vector of the same coordlnates, we shall denote 
^y ^- 3 3 

Let be given the polnts AeD? and BeO? , and 
the plane a in R . Let us form the follou/ing expression; 
D, - (̂  - >?) 
D̂  - (g - t) 
D = D • D. 

(5) 
(6) 
(7) 

where Fl is a vector perpendicular to, a and Xea. 
ThG mark " •>" denotes the scalar product of 
vectors. If D < O (resp. D>0), then the points A 
and B are on different (resp. on the same) slde 
of the plane a. For D -O and D 0O point A 
belongs to the plane a, and for D ̂ O and D -O 
point B belongs to the plane a. If D^-O and D^-O 
then the segment AB belongs to the plane a.^ 

Let us form the expressions: 
ĝ  - (3 - d) X (\̂  - 3) 
t] - (Ft - d) X (\̂  - fl) 

(8) 
(9) 
(10) 

u/here the polnts G, H, U and V belong to the 
same plane. The mark "x" stands for the vector 
product of vectors. If E > O (resp. E < 0), then 
the points G and H are on the same (resp. on 
different) slde of the straight line determlned 
by the points U and V. For E^ = O (resp. E^ - 0) 
point G (resp. H) lies on the straight line 
determlned by the points U and V. 
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On the basis of relations (8)-(10) it can 
bG dntetminc!d vilicther the segments GH and UV 
intersect. Namelv, if the points G and H are on 
the dlfferent sides of the strnight line UV and 
the points U and V are on the different sides of 
tlie straiglil: line GH, the tu/o segments 
intersect, othervuise not. 

{i) r n V V = T; 
1 - 1 1 • 

T i s d i f f e r e n t f rom V 
r n V V - V o r r n V V 

1 - 1 1 i 1 - 1 I 
r n V V - V V , 

1 - 1 1 1 - 1 1 
r n V V - 0 

1 - 1 1 

, and Vj , 

1 - 1 

2.2. DETECTION OF THE INTERSECTION OF A SEGMENT 
AND A SIMPLE POLVGON 
Let us denote the vertices of an edge of 

the one polyliedron by A and B, and by S a facet 
of the other polyhedron. Facet S is a slmple 
polygon. Let the plane a be determined by the 
polygon S. Let us suppose the values in 
expressions (5)-(7) are as follou/s: D<0; Dĵ =0 
and D2''0; D.;<0 and D«"©. In these cases the 
intersectlon of the segment AB and the plane a 
is a polnt. Let us denote thls point by R. If R 
belongs to the interlor region or of the hull of 
the polygon S, then the intersectlon of the 
segment and polygon S is not an empty set. In 
the čase when, the segment AB belongs to the 
plane a, then dctectlon of the Intersectlon of 
the segment AB and polygon S consists in the 
follou/ing. The intersectlon of the segment AB 
and ali the edges of S Is tested on tfiG basis of 
relations (8)-(10). If thls intersectlon is an 
empty set, tlien it Is necessary to test 
additionally if at least one of the points A and 
B belongs to the interlor region of S. If it 
does, the intersectlon of the segment AB and 
polygon S Is not an empty set. 

Therefore, detection of the intersectlon of 
the segment AB and polygon S is reduced further 
to solving the followlng task. 

Given a slmple polygon S in a and the point 
R^a, determlne if the point R belongs to the 
interlor region of S. 

Let r be an arbitrary straight line lying 
in the piano o. and passing through the point R. 
Let us introduce the following definitions. 

Definltion 1. The intersectlon polnt 
betu/een r and the hull of P is a plerclng polnt 
if at thls point r passes from the interlor Into 
the exterior domaln of P, or vice versa. 

Definltion 2. The edge of the slmple 
polygon S, lying on the straigtit line r Is a 
plerclng edge if one vertex of thls edge borders 
upon the Internal and the othcr on the external 
region of S. 

Then, the follou/ing theorem holds. 

Theorem. Point R belongs to the interlor 
region of S if on the same side of the polnt R 
lying on the straight line r, the sum of 
plerclng points and plerclng edges is an odd 
number. 

Proof. Let us suppose' t̂ le polnt Y moucs 
along the straight line r from lnfinity to the 
point R. Then Y belongs to the exterior domaln 
of S until it reaches the first plerclng point, 
or plerclng edge. After passing through the 
first piercing polnt / plerclng edge, the point 
Y enters the interlor domaln of S and remalns in 
it untll reaching the second plerclng point / 
piercing edge. Afteru/ards, the polnt Y comes 
again to the exterlor domaln, and so on. 
Therefore, If point Y colncides with R after 
passing through an odd number of the sum of 
piercing points and piercing edges, then R 
belongs to the interlor domaln of polygon S.^ 

Let us denote an edge of S by V V . The 
straight line r and the edge V̂  V may haue one 
of the follou/ing relations: 

In casc (-i) T is a piercing point. Let in 
čase (ii) the intersectlon be the vertex V . 
Then V̂  is a piercing polnt if tlie vertices V 
and V^^^ are on different sides of the straight 
line determined by the points V and R, i.e. If 
the follou/ing condltion is fulfilled: 

< ' ^ i - i ~ ^ i ' ' * ' ^ ' ^ i - i " " "'^i^i-^i " ^ ( " ^ - ^ i ^ i " * 0 
(11) 

In čase (iii), the edge V U is a 
piercing edge if the vertices V and V are 
on different sides of the straight line r, i.e. 
if the follou/ing condltion is fulfilled: 

" ^ 1 - 2 - ^ 1 - 1 »''(^l-^1-1 ' ) ° ( ( ^ l . 1 - ^ 1 - 1 " < ( ^ 1 - ^ 1 . . ) ) < 0 
(12) 

Obviously, in čase {ir), the edge V _ V is 
not a piercing edge and there are no piercing 
points on it. 

Figure 1 shou/s an lllustrative examplc of 
the intersectlon of the straight line r and 
polygon S. The corresponding intersectlon points 
are K̂  , K^, K̂  , K̂  and V , and the piercing 
edge is V V . Additionally, the edges V V and 
V^V, and the vertex V are lying on the 
6 7 13 
Straight line r. On the basis of these data, it 
is possible to determlne if a point Rer is on 
the hull of S, or it belongs to the interlor / 
exterlor region of S. First, if the point R 
colncides u/ith one of the piercing po.ints K , 
K,, K,, K, and V , or u/lth the VGrtex V , or 
2 3 i 15 13 
it belongs to one of the edges V,V , V V, and 

2 3 6 7 
^10^11 ' ̂ '̂ ®" ^ ®̂ °" *-*̂^ ^^^^ °^ ^' Second, let 
us suppose that the point R is betu/een K and 
V̂  ̂̂  . Then, on the one side of thls polnt are 
found the piercing points K , K 1 K , and on 
the other side, the piercing edge V V and the 
piercing points K and V . Obviously, on the 
basis of the given theorem, Jn both cases point 
R belongs to the interlor region of S. 

Let us conslder now the segment RR , where 
the point R^ is chosen to belong to the exterlor 
region of S, u/hich is easily achieved by taking 
that absolute values of the coordinatcs of the 
point R^ are large. The algorlthm for 
determining if R belongs to the Interlor region 
of S, can be formed as a Modula-2 function 
procedure Internal in the follou/ing u;ay: 

PROCEDURE InternaKR, S): BOOLEAN; 
[ Procedure Internal returns TRUE if point R 
belongs to the interlor region or to the hull of 
the slmple polygon S, u/hose vertices are dcnoted 
by V̂  . 1=1, 2. 
V -V , V -v , n O n+ 1 1 

, n, u/hcre i t i s assumed that 
v =V 
n+ 2 2 K is the sum of piercing points and piercing 

edges. ] 
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BEG IN 
K := O; 
Dstcrmination of polnt H: 

FOn I 1 TO n DO 
IF (ReV.Vj^J) THEN 

RETURN TRUE 

ELSIF (V V cRR ) AND 
i i + t O O ' 

(V .V are on different sldes of the 
l - 1 1 + 2 

straiafit line RR^) THEN 
INC(K) 

ELSIF (V.eRR^) AND 
(V V are on different sides of the 
' 1 - » • i + 1 

stralght line RR^) THEN 

INC(K) 

ELSIF (VjVj^jO RR^ x 0) THEN 

INC(K) 
END 

END 
RETURN K<>0 AND ODD(K) 

END Internal; 
Tn the glven algorithm, the relations 

betu/een tu;o se.gments, and betvjueen a point and a 
segment are determined on the basis of relations 
(8)-(10). 

The algorithm for dctcrmining if an edge 
and a facet intersect is the auxiliary one, and 
uilll be used in the final step. It Is formed as 
the Modula-2 function procedure Intersect. 
PROCEDURE TntersGct(E, F): BOOLEAN; 
I Procedure Intersect returns TRUE if the edge E 
and the facet F Intersect, othervulse it returns 
FALSE 1 

BEGIN 
IF (E n plane(F) * 0) THEN 
IF (E C planG(F)) THEN 
IF (H n hull(F) » 0) THEN 

RETURN TRUE 
ELSE 

n is one of the vertices of E 
IF Internal(R, F) THEN 

RETURN TRUE 
END 

END 
ELSE 

R := E n plane(F) 
IF Internal(R, F) THEN 

RETURN TRUE 
END 

END 
END; 
RETURN FALSE 

END Intersect; 

a.3. PROCEDURE FOR DETECTING THE INTERSECTION OF 
TWO SIMPLE POLVHEDRA 

Let us denote by EP^, i = 1,2 I EP I and 

FPj 1 - 1. 2 IFPI the edges and facets of 

the simple polvhedron 

1,2 IEQI and FQ^ 1 
by EQ̂  i -

the 

P, and 

- 1, 2 IFQ1 

corresponding edges and facets of the polyhedron 
Q. Then, the algorithm for detectlng the 
intersection of P and Q may be presented In the 
form of Modula-2 function procedure 
PolyhedraIntersect ion. 

PROCEDURE PolyhedraIntersection(P, Q): BOOLEAN; 
( Procedure PolyhedraIntersectlon returns TRUE 
if Polyhedra P and Q intersect, otherwiso 
returns FALSE ) 

BEGIN 
FOR i := 1 TO lEPI DO 
FOR j := 1 TO IFQI DO 
IF IntersGct(EP FQ ) THEN 

FP ) THEN 

Q) OR ( PsQ, cond. (2) 
( Qc:P, cond. (3) 1 

RETURN TRUE 
END 

END 
END 
FOR i := 1 TO IEQI DO 
FOR j :=, 1 TO IFPI DO 
IF IntersGCt(EQ 

RETURN TRUE 
END 

END 
END 
IF {any vertex(P) e 

(any vertex(Q) e P) 
THEN 

RETURN TRUE 
ELSE 

RETURN FALSE 
END; 

END Polyhedralntersection; 

The modules for testing vrfiether any vertGX 
of one polyhedron belongs to the interlor domain 
of the other polyhGdron has been given In [8]. 

3. TEST EXAMPLE 

Data structure of the simple polyhedra P, Q 
and R is given in Tables 1.-3. 

Figure 1 
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Tablo 1 
Ordinal no. 
of VGrtGX 

1 
2 
3 
4 
5 

Polyhedra 
Q R 

(0.0,0) 
(5,0,0) 
(3,2,0) 
(4,4,0) 
(2,2,5) 

(1.1,1) 
(6.1,1) 
(4.3,1) 
(5,5.1) 
(3,3.6) 

Tabls 2 
Ordinal 

no. of edgc Edge determined 
by vertlces 

1. 2 
2. 3 
3. 4 
3, 5 
4. 
4. 
1. 

(0.0,6) 
(5,0.6) 
(3.2.6) 
(4,4,6^ 
(2,2,11) 

7. D. Surla, The Relatlon Betvi-Gen a Point and 
6548a988) '^''"^'"°"' '"^°^"^tlca 12(2?? 

8. D. Surla, LJ Jcrlnlc, An Algorlthm for 
Determinlng the Relatlon Betu/een a Straight 
Line (Point) and a Simple Polyhedron, Tha 
Third International Conference on Computer 
Graphics, Dubrovnik, Vugoslavia, 1988, in 
press. 

9. M. S2ilvAsi-Nagy, An Algorithm for 
Determining the Intersection of Two Simple 
Polyhedra, Computer Graphics Forum 3. 
219-225(1984). 

10. A. C. Yao, R. L. Rivest, On the Polyhedral 
Decision Problem, SIAM J. Computing 9(2) 
343-347(1980). 

Table 3 
Ordinal 
no. of facet Facet determined by 

ordered vertices 
1, 2, 
2. 3. 
3, 5, 
4. 1, 

5 
5 
4 
5 

1, 2, 3. 

P n Q K » and P n R 

4. CONCLUSION 
On the basls of the relatlons dcrivod in 

vector form, a function can be easily formed 
for testing of the intersection of a given 
segment and a simple polygon. The multiple use 
of this function can serve for detecting the 
intersection of toio simple polyhedra P and Q for 
the cases u;hen P n Q = C, C»'0, C ^ P and C <• 
Q. The introduced vector relatlons may be suited 
for solving other problems in computational 
geometrv. 
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APPEND1X 
IMPLEMENTATION CF THE ALGORITHM 

A.l. PRELIMINARIES 
For representing a simple polyhodron. the 

following data structure has been adopted: 
POint 
Edge 

Polygon 

Aux 

= ARRAY [1. .31 OF REAL; 
- RECORD 

F. S: Point 
END; 

= RECORD 
V : ARRAV [1..1001 OF Point; 
No : [1..1001 

END; 
= ARRAV [1..20 1 OF INTEGER; 

olyhedron •» RECORD 
NoP : 
Vertices: 
NoE : 
Edges : 
NoF : 
Facets : 
NoOfV : 

END; 

CARDINAL; 
ARRAV [1. 
CARDINAL; 
ARRAV (1. 
CARDINAL; 
ARRAV [1. 
ARRAV [1. 

.100] OF Point; 

.50] OF Aux; 

.501 OF Aux; 

.501 OF INTEGER; 

A VGrtGX is represented by the array Point 
of three real numbers, i.e. coordinates of the 
point. An edge is represented by the record Ecige 
of two points, and a polygon is represented by 
the record Polygon i.e. by the array V of No 
points. 

A polyhedron is represented by the record 
Polyhedron i.e. by its vertices (array Vertices 
of NoP points), edges (array Edgcs of NoE vcrtex 
indices - pointers to array Vertices) and facets 
(array Facet of Â oF vertcx indices - pointers to 
array Vertices) . The i-th element of the array 
NoOfV cpntain the Information on the number of 
vertices of the i-th polyhedron facet. 

There are tvjuo operations on data structuros 
representing polyhedron. The first one 
(impiemented as the function procedure EdgfP: 
Polvhedron; i: CARDINAL): Edge selects the i-th 
edge of the polyhedron P. The other ono 
(impiemented as the function procedure Fac(P: 
Polyhedron; i: CARDINAL): Polygon selects the 
i-th facet of the polyhedron P. Both procedures 
return their values in appropriate data 
structures, i.e. £dge and Polygon, respectively. 
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PROCEDUnn nd!j(P: Polyhedron; i: CARDINAL): Edge; 
VAR E: Edge; 
BP.GIN 
WTTM P DO 

E.F := Vfirtlces[EdgGS[l,ll 1 ; 
E.S := VGrtlceslEdges[i,2] I; 

ENO; 
RETURN E 

ENO Edg; 
PROCEDURE Fac(P: Polyhedron; 1: CARDINAL): 

Polygon; 
VAR S: Polvgon; 

J: CARDINAL; 
BEGTN 
WITH P DO 
S.No := NoOfV[l1; 
POR J := 1 TO S.No DO 
S.V[J1 :- Vertlc6slFacets[l,j]I 

END; 
END; 
RETURN S 

END Pnc; 

WG will C i te u/ithout a source code soma 
procedures for basic vector operatlons, u/hlch we 
need for Implcmentatlon of the algorlthm: 

PROCEDURE ScalarMul(Vl,V2:Polnt): REAL;' 
[ Scala'rMul=\?l<>\?2 1 

PROCEDURE VGcEqual(Vl,V2:Polnt): BOOLEAN: 
( VGcEqual = (Vl='?2) ) 

PROCEDURE VGcAdd(Vl,V2:Polnt): Point; 
{ VecAdd=\̂ l+\:̂ 2 ) 

PROCEDURE VecScMuKA:REAL; VI:Point): Polnt; 
( VecScMul=A*\?l ) 

PROCEDURE VeGSub(VI,V2: Point): Point; 
( VecSub-=Vl-\̂ 2 ) 

PROCEDURE VecMul(Vl, V2: Point): Point; 
I VGCMul=^lxi72 1 

A.2. PROCEDURE INTERNAL 

The procGdure determines If the given point 
belongs to the interior domain of the simple 
polvgon. It USGS additlonal procedures OppSides 
and Between , uihich are based on relations 
(8)-(10). 

If points A and B are on different sides of 
the straight line determined by C and D, then 
function procedure OppSides returns TRUE, 
otherwise it returns FALSE. 

If the polnt R belongs to the interior 
domain of ths simple polyhedron S, then function 
procedure Internal returns TRUE, othGru;lse it 
returns FALSE. 

PROCEDURE Internal(R: Polnt; S: Polvgon): 
BOOLEAN; 

CONST Inf - 200.0; 
VAR i, K: CARDINAL; 

RInf: Point; 
PROCEDURE NextV(i: CARDINAL): Point; 
BEGIN 
RETURN S.V[(i MOD S.No) + 1 J 

END NextV; 
PROCEDURE Next2V(i: CARDINAL): Point; 
VAR Ind: CARDINAL; 
BEGIN 

Ind := (i MOD S.No) + 1; 
RETURN S.V[(Ind MOD S.No) + 1] 

END NGXt2V; 
PROCEDURE PrevV(i: CARDINAL): Point; 
BEGIN 

IF 1=0 THEN 
RETURN s;V[S.No] 

ELSE 
RETURN S.V[i-ll 

END 
END PrevV; 

BEGIN 
K := 0; 
WITH S DO 
RInf := VecAdd(VecScMul(Inf, VGcSub(R,V[1|)), 

V [ l l ) ; 
FOR i := 1 TO No DO 

I F Betvueen(R, V [ i l , N e x t V ( i ) ) THEN 
RETURN TRUE 

ELSIF BGtu;een(V|il , R, RInf) AND 
Betu;Gen(NextV(i) , R, RInf) AND 
OppSides(PrevV(i),Next2V(i).R.RInf) THEN 

INC(K) 
ELSIF Betu/een(viil , R, RInf) AND 

OppSides(PrevV(i),NextV(i),R,RInf) THEN 
INC(K) 

ELSIF OppSides(V[il, NGXtV(i), R. RInf) AND 
OppSldes(R, RInf. V|il, NextV(l)) THEN 

INC(K) 
END 

END; 
END; 
RETURN (K<>0) AND ODD(K) 

END Internal; 

PROCEDURE OppSidGS(A, B, C, D: Point): BOOLEAN; 
VAR El, E2: Point; 
BEGIN 
. El := VGCMUI(VecSub(A,C), VGcSub(D,A)); 
E2 := VGCMUI(VecSub(B,C), VGcSub(D,B)); 
RETURN ScnlarMul(El,E2) < 0.0 

END OppSides; 

If the point R is on the segment V V , then 

the function procedure Between returns TRUE, 
otheru/lse it returns FALSE. 

A.3. PROCEDURE POLVHEDRAINTERSECTION 

The procedure determines if tu;o simple 
polvhedra intersect. Additlonal procedures 
InterExists and Sameplane are based on relations 
(5)-(7). 

If the Inhersection betu/een the segment E 
and the plane determined by polygon S is not ati 
emptv set, then the function procedure 
IntcrE.Kists returns TRUE, othervvise it returns 
r-ALSE. 

PFiOCEDURE Beta'cen(R, VI, V2: Point): BOOLEAN; 
PROCEDURE Opposite(): BOOLEAN; 
BEGIN 

RETURN ScalarMul(VecSub(R,Vl), 
VecSub(R,V2)) <= 0.0 

END Opposite; 
PROCEDURE SamGLlne(): BOOLEAN; 
VAR ZeroVGC, E: Point; 
BEGIN 

ZeroVecI1) := 0.0; 
ZeroVGcl21 :- 0.0; 
ZeroVocl.TI :=. 0.0; 
E :- VccMul(VecSub(R,Vl), VecSub(R,V2)); 
RETURN VecEqual(E, ZeroVec) 

END SameLine; 
BEGIN 
RETURN SameLlne() AND Opposite() 

END Betu;cen; 

PROCEDURE InterExists(E: Edge; S: Polvgon): 
BOOLEAN; 

VAR N: Point; 
El, E2: REAL; 

BEGIN 
WITH S DO 
N := VecMul(VGCSub(Vll), V[21), 

VecSub(V[21, V[31)); 
El := ScalarMul(VGcSub(E:F, V(ll), N); 
E2 :=• ScalarMul(VecSub(E.S, V[ll). N); 

END; 
RETURN E1*E2 <- 0.0 

END InterExists; 

If the segment E belongs to the plane 
determined by polvgon S, then the function 
procedure SamePlane returns TRUE, otherwisc It 
returns FALSE. 
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HROCEDURC SamcPlanG(E: Edge; S: Polygon) PROCUDURF. Intersect(E: Edgc; S: 
BOOLEAN; 

VAR N: 
Cl 

BEG IN 
WITH 
N 

Point; 
, E2: RF.AL; 
S DO 
- VecMul(VGcSub(VIll, V[2I), 

VecSub(V[21, V[3I)); 
;= Sf;alarMul(VecSub(E.F, V|ll), 
:= ScalarMu.l(VGcSub(E.S, V[ll), 

El 
E2 

END; 
RETURN (El -

END SamePlane; 

N); 
N); 

0.0) AND (E2 = 0.0) 

If ttic intersection betvi/een the segment E 
and the hull of S is not an empty set, then the 
functlon procedure Hulllntersect returns TRUE, 
othGrwise it returns FALSE. Procedure is based 
on mutual application of procedure OppSicfes. 
PROCEDURE Hulllntersect(E: Edge; S: Polygon): 

BOOLEAN; 
VAR i: CARDINAL; 

NV: Polnt; 
BEG IN 
WITH S DO 

FOR i •;= 1 TO No DO 
NV := V((1 MOD No)+ll; 
IF OppSides(V[iI, NV, 

OppSidGS(E.F, E.S, V[il 
RETURN TRUE 

END; 
END; 

END; 
RETURN FALSE 

END Hulllntersect; 
Function procedure CrossingPoint returns 

the piercing point betvi/een the segment E and the 
plane determincd by polygon S. The procedure is 
called only w/hen E is piercing the plane. 

E.F, E.S) AND 
NV) THEN 

PROCEDURE CrossingPoint(E: Edge; 
VAR R: 

Aa 
BEG IN 
UJITH S 

Aa: = 

S: Polygon): 
Point; Point; 

Bb, Če, Dd, L: REAL; 

Bb: 
Cc:' 
Dd: 

END; 
Rdi 
R12I 
R[31 

DO 
(V12 
(V13 
(V[2 
(V[2 
(V(2 
(V13 
-V[l 
-Vil 
-V(l 
+V[ 1 
+V11 
+V11,2] 
(Aa*E.F 
(Aa*(E.! 
Cc*(E 

= E.r(l!-
•'E.FI21-
^E.FhTl-

,2 
,2 
,3 
.1 
. I 
,1 
,1 
.31 
,21 
,31 
.11 

1-V[1,21)*{V13,31-V[1,3I) 
1-V[1,2|)*(V[2,31-V(1,31); 
!-VIl,3])MV13,ll-V[l,ll) 
i-V(l,l])*{VI3,3]-V[l,31) 
I-V[1,11)*(V|3,21-V[],21) 
l-Vtl,ll)»(V!2,21-V[l,21): 
l»(V[2,2|-Vll,21)»(V(3,3)-V|l,3I) 

1-V[1,1])*{V[3,21-V[1,21) 
l-V|l,3|)*(V|3,ll-Vll,l]) 
]-Vll,ll)»(V[2,21-V[l,2]) 
l-Vll,21)*(V(2.31-V(l,3|) 
]-V[l,l])*(V[3,31-V[l,31); 
E.F|2I+Cc*E.Fl3)+Dd) / 
F[ll)+Bb*(E.Sl21-E.F[21)+ 
.F[3))); 

{V[2,l 
(V(2,3 
(V[3,l 
(V[3,2 
(V12,l 
ll+Bb» 
[11-E. 
SI3 1-E 
I.*(E.S[11-E.F[11 
•L*(E.S12I-E.F121 
•L*(E.S131-E.F[3J 

nt; 
RETURN R 

END CrossingPoi 
If thtj intersection betu/ecn the segment E 

and the polvgon S is not an empty set, then the 
function procedure Intersect returns TRUE, 
othervvise it returns FALSE. The procedure is 
based on afore-mentioned proccdures and the 
algorittun described in section 2.2 of the paper. 

l'olyaon): 
BOOLEAN; BEGIN 

IF InterExlsts(E, S) THEN 
IF SamePlane{E, S) THEN 

IF HullIntersect(E, S) THEN 
RETURN TRUE 

ELSE 
RETURN InternaKE.F, S) OR 

Internal(E.S. S) 
END 

ELSE 
RETURN Internal(CrossingPoint(E, S), S) 

END; 
END; 
RETURN FALSE; 

END Intersect; 
If the intersection of slmple polyhndra P 

and Q is not an empty set, then the function 
procedure Polvhedralntersection returns TRUE, 
otherwise it returns FALSE. 
PROCEDURE PolyhedraIntersection(P, Q: 

Polyhertron): BOOLEAN; 
VAR i, j: CARDINAL; 
BEGIN 
FOR i:=l TO P.NoE DO 
FOR j:=1 TO Q.NoF DO 

IF Tntcrsect(Edg(P,l), Fac(Q,j)) THEN 
RETURN TRUE 

END 
END 

END; 
FOR i:=l TO Q.NoE DO 
FOR j :•=! TO P.NoF DO 
IF Intersect(Edg(Q,i), Fac(P,J)) THEN 

RETURN TRUE 
END 

END 
END; 
RETURN FALSE 

END Polyhcdralntersection; 


